Molecular dosimetry of DNA damage caused by alkylation. II. The induction and repair of different classes of single-strand breaks in cultured mammalian cells treated with ethylating agents.
Cultured Chinese hamster ovary cells were treated with ethylating agents. DNA lesions giving rise to single-strand breaks (SSB) or alkali-labile sites were measured by elution through membrane filters at pH 12.0 and pH 12.6, and by centrifugation in alkaline sucrose gradients after 1 h and 21 h lysis in alkali. Two agents with different tendencies to ethylate preferentially either at N or O atoms were compared, namely N-ethyl-N'-nitro-N-nitrosoguanidine (ENNG) and diethyl sulphate (DES). The compounds differed greatly in their potency to induce lesions, but the ratios of SSB, measured with different methods after a treatment for 30 min, did not differ significantly. This suggested that the spectrum of lesions induced by the two compounds is very similar. However, when both agents were studied with alkaline elution at pH 12.0 after a short treatment time (5 min) only ENNG was found to induce rapidly-repairable SSB. Most of these were rejoined already within 5 min after treatment. These results suggest that rapidly-repairable lesions occurring in DNA after treatment of mammalian cells with ethylating agents are due mainly to alkylation at O-atoms.